ES, IS: Se XR o^ MBs XGA SH + DS AL 


Shanghai * Beijing = Shenzhen = Tianjin * Chengdu = San Diego * Korea © India» Taipei 
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Package Size Information (SC9820A) © Ka 


A! BALL 


PAD CORNER REF Al BALL 
A A 0.450 REF. PAD CORNER 
0.230 REF. 
x S 

/ \ 

/ | 

| 

\ / 


"e, UR z 
hmm A 


o 


o 
00 ooo ooo q 


ooo ooo oo 
00000000 


ESRARARA SL oue dtr aA 


reed || 


5 
ECC 3 
KN ZIXIY o 
SIDE VIEW BOTTOM VIEW 
NOTES: 


1. A DIMENSIONS ANO TOLERANCE CONFORM TO ASME Y14.54-1994, 

2. TERMINAL POSMONS DESIGNATION PER JESD 95-1, SPP-010. 
ZA CORNER DETAILS PER STATS ChipPAC OPTION. 
LAN PIN 1 DENTAR CAN BE CHAMFER, INK MARK, METALUZED 

MARK OR SHINY DOT, MUST BE BUT LOCATED WITHIN ZONE INDICATED. 

(ES REFLOW BALL DIAMETER. 

6. COMPLIANT TO JEDEC 40-286, NO EXACT VARIATION. 

7. RAW SOLDER BALL SIZE DURING ASSEMBLY IS 0.2544. 


110.08 


ROTATED 90° 
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) Ka 


SPREAD 


X > x I. axe 3 x 3 C ) © © 0 o u 000 [Qi] Pad Stacks Properties - BGA11.7X11.7-492-0.4-SC9830A (Metric) L* 
WW 
2 Pin: Plated: Sh.: Sz.: Layer: 
00090 TY ] Pad Stack Type 
: = MEI e) Cn 0.25 <Mounted Side x) 
S e e TY O my) € 90. 3 000 Iw : CNN 0 «Inner Layers? | 
m a $ e CNN 0 «Opposite Side > ancel 
9 oo © © © © © © 0090 = o Ww om © DOE 1 KA v Decal name: CNN 0.3 Solder Mask Top = 
o eo 000 O A. 2€ CNN 0.24 Paste Mask Top [Hep | 
0000 000 © 
e : _ 90 o ` 4 : pam | Add Add 
Parameters | List | 
000000000 € —, 
000000000 ee € DO = ——— 
0000000000 0000 i ad A 


Preview: 


i +: + > < e 2 3 € - emo N , E 


Pad size relative to drill size 


200000 
00 E + 500€ DO 0000 Diameter: 
900090 Q I ©e 0.25 ^ 
) © 00 
00090 
0000 N 
00 09 
0000 000 O eo 
00 00000 oug Partial Drill size: o ^ Plated 
O O o O O € EI o $ Lei ® O O C * Slot Parameters x Decal Units 
: o 00 000 « 200 ono Slotted Mils 
- I I I o € I O KA © 6 Ve > € e Length: O ©) Metric 
( 200 IT Lr dër 11 IIl EES 098000 A 0000' Orientation: [0.000 
a DO 00 LOLON Se 0006 ug 


Footprint info: 
1. Ball diameter:0.25mm 
2. Ball pitch:0.4mm 
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Signals distribution 


EMMC |EMMC 
D3 CM 


EMDQS EMDOSI 
NIS 3] 


EMD[15] 


EMD[11 
: 
1 


EMA(6] 


EMAS EMA 


CLKDP CLKDM 
MEM MEM 


EMDTO[ 
0] 


EMA[4] EMA EMA[1] 


EMDTO[ 


EMAD] = 4] 


MDQS 


MTCK 
MTMS 
DTDO_L 
TE 


11 


12 
MCSIO |MCSIO 
DATAPI|DATAI 


SDAO MCSIO | MCSI0_ |MCSIO |MCSIO |MCSIO | MCSI1 [LVDS D|LVDS 
DATANO|DATAPO| CLKI CLK REX ATAI ATAP 


MCSIO | MCS! MCS MCSH_ 
DATAP2|DATAN2 CLKN | CLKP 
patana] “GND Data 
DATA GN ATAI 
ERES 

MCSI A 

GND 


AVDD L 
VDS 


ICMRSTI| VCAM 


VFB AR| 
M 


EMVDD 
Seu 


AT[3 
AT[2 D 
AT[4] LK 


Era 
TROBE 


a Ew] 
F3 
PREADTRUM 


20 
LVDS_D 
ATAI 
LVDS D|LVDS D[LVDS D 
ATANS | ATAI ATAI 
LVDS DÍLVDS D| 
AT, ATAN 


ATAP2 | ATAN2 
LL 


KEYOUTIKEYOUTISPI0_CS] SPIO_D 
n] [2] N o 


0 
AVSS PI 
LL 


RFCTL[1 
9 


RFSCK1 
DESEN) 


R SeIRFCTLI7IRFCTL[6 


RFCTL[AIRFCTL[ARFOTL| 
4 5 3 
IRFCTL[1[RFCTL[O 


RFCTLIT 
0 


9 


QN IP IN 
QP 
VR 
Go ee 
v. RXIP JV_RXQN 
V. RXOP 


ane d Kess U1RXD | UOCTS | UORXI 


1 


MDSI_R[TRACEDITRACEDITRACEDISD1_D[2]SDO_CLISDO_Df1 
EXT ATIS ATI ATIO KO 


MDSI_D RACEDITRACED RACECJSD1 D[3| 
ATAI AT[7 AT[6) TRL 
9 11 12 14 15 
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PCB Layer stack [3 RYBE 


8L HDI-1 (1-6-1), 1. Omm 


Jp Onn) Layer definition 
Layers Stackup | Material | EZ snal/Porer/Ground(S/P/G) 
thickness Mes _ 
| | 72 |Prepreg(1080) HINA Y 9% Vid — 


[eos PAN © | S | 
| | 78 |Prepreg(1080)| 3.8) LA .— | | | 
AAA | 


EE 

tum un DEIER | 

DEF EE EE SN 

TR Et 

— 

E 

"Iul > Y © META PEN TEO RE PR PP 


If need to adjust the thickness, please keep the thickness of PP, 
just adjust the thickness of CORE. 
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PCB Layer stack [3 RE 


Stackup 


6L HDI-1 (1-4-1), 1. Omm 


Theoretic Sig RAN 
thickness Naterial 


ES EU Other 
(mn) 


em A | 

AOSA 

726” Prrenresi080)| 3.5 NS | — | 
ANNAM S | s | 

121 Prepreg 216) RE | 
Nc | 


| s | s | 
| | 121  Prepreg(2116) — 3.8| — | «— — à | — | 
|L p | P | PF j| 
| | 72  Prepreg(l080) — 3.5| | | | 


If need to adjust the thickness, please keep the nine» of PP, 
just adjust the thickness of CORE. 
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Common Design Rule O Ka 


Unit : mm 


Drill to drill: Body to body: 


0.15 0 
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VIA type 


Query /Modify Pad Stacks - VIA1-2 


Ka Stack Type 


(^ Decal ( Via 
Decal 
VIA1-8 
VIA2-T 
VIAT-8 


Add Via | 


rVias 
Name: 


[via E 


(C Through (* Parti 


Start 
Top v 
End Layer: 


[Inner Layer 2 D 


(X 
Pin: Sh SE: Mises 
OK 1 
CNN 0.25 I Layer: Fees C Decal @ Via 
CNN 0.25 d 
P Cancel | Decal 
YIA1-2 
m | YIA1-8 
Add Add VIAT-8 
Delete Delete 
[ Parameters 


Use Global Defaults | 
Pad [Paa D 
[ Pad Size Relative to Drill 
Diameter: A 


[.2 4 aaa Vie | Delete Vial 


Vias 
Name: 


[via2-7 
(C Through — (* Parti 
Start 


[Inner Layer 2 v | 


End Layer: 


[Inner Layer T m | 


Drill 


pi — K Estes 


Slot Parameters 
[7 Slotte 


Length: 


Decal Units 
Comis 
© Metric 


Query /Modify Pad Stacks - VIA2-7 


Ske sz. 


Pin: 


CNN 0.45 «Inner Layer: 
CNN 0.45 <End> 


Add Add 
Delete Delete 


[Parameters 


Use Global Defaults | 
[Pad ] 


emo e 


[ Pad Size Relative to Drill 


Diameter: 


bs + 


p.s #ä W Plated 


Drill 


[Slot Parameters 


[7 Slotte 
Length: [ + 


Ürientati: | =| 
Offset: | zl 


c 
c 


4} 


sb 


d 
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Decal Units 


Preview: 


Mils 


Metric 


.11 


PCB Fanout [0 a 


SPREADTRUM 


The trace of outside two row /column balls 
routing from top layer 


Pass three traces 
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— © HE 


Most of the traces of row /column 3,4,5 balls 
routing in layer2 


ONU PO ul 
ZNA GI oo S. E 


j 
Z 
S 
Z 
d 
T 


Pass five traces 


NN 
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Reference Placement 


.15 
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PDN Theory Introduce DJEN 


Power Delivery Network provide power for proper operation of the processor. The frequency of 
the processor is up to 1GHz even more high, the core quantity is from single core to quad cores , 


so the PDN become more and more critical. Generally the PDN include VRM( Voltage Regulation 
Module), decoupling capacitors, power plane(or trace) and GND plane. 


The purpose of PDN design is minimize the impedance over the all frequency range, 
The target impedance can be defined as 


7 pF Vripple (max) 
50% x Imax 


Vripple: the maximum allowed voltage variation for processor 
[max ` the maximum current 
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Capacitor Frequency Characteristics O Kache 


SPREADTRUM 
A non-ideal capacitor can be modeled by combinations I: 
of capacitance, inductance and resistance. The right 
figure is the equivalent circuit. Se 


ESR 


The black curve is the impedance 
characteristics of the combination 


ha 

SA 
a 

Z : 

3 = 

| 2. 

[uj E 

à» H 

| — 

E 


0.001 00001 0001 om 01 1 10 100 - 1000 1000€ 
Fre que ncy[MHz] 
BN GRMI82531 A106ME69 [ZI 


Frequency [MHz] 
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PDN Impedance Distribution O Ka 


SPREADTRUM 


PCB design ‚decoupling capacitors, chip package and chip design will dominate 
the PDN impedance in different frequency range: 


- DC-300KHz: the PDN impedance is dominated by PCB and VRM 
- 300K-10MHz: the PDN impedance is dominated by PCB and decoupling capacitors 
- 10M-100MHz: the PDN impedance is dominated by decoupling capacitors and chip package 


- 100M-1GHz: the PDN impedance is dominated by chip package and chip design 


- 1G~: the PDN impedance is dominated by chip design only 
Z 


0 300KHz 10MHz 100MHz 1GHz 10GHz 


Note: the impedance distribution is theory value only 
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PDN Critical Path O Ka 


The following figure is the PDN model considering the parasitic parameter. 
The Cbuck is the DCDC bypass capacitor, Cde is the decoupling capacitors. 


Lbuck 


The dashed box is the PDN critical path, the loop effective inductance dominate the high 
frequency impedance. So the decoupling capacitors must be located as close to processor 
power pins as possible. It is strong recommended that the decoupling capacitors are placed 
to the back-side of the power pins. The loop effective inductance is proportion to the loop area. 


Best Better Bad 
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Stackup ` DIRET 


The adjacent layer to power plane or trace must be whole GND plane, that can reduce the effective 
inductance, the recommended stack-up is : 


Layer Thickness(um) |Scenario I Scenario Il | Layer 


TE, 


Note: 
If you need to modify the thickness, prefer to keep the distance between the power 
plane and GND plane, the core thickness can be adjusted. 
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DCDC Design LATE i 


1. LX trace must be short as far as possible; 


1). VDDARM, VDDCORE , VDDMEM: LX width more than 0.6mm 
2). VDDWRF . VDDCON : LX width more than 0.3mm 
3). Others DCDC'S: LX width more than 0.5mm 


2. The adjacent layer should be the GND plane 


3. The inductors and capacitors must be placed as 
close as possible 


4. The FB must be protect as possible 
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( PETE 


SPREAD 
VFB CORE and VFB ARM trace should be protected by ground 


umm MO A 


ust close IC = *// MS 
+ EE // O 


( 


VDDWRI 


R11 PIN VDCDC: GEN» D. GP 


[15]. . BAT TEMP ADC pr AP — 


[16] SENSE P [4 
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SPREADTRUM 


. .MDD PA. APT 


DCDC WPA 


[9] — 
ren APCOUT2 [> 


=. 
SIE 
o 

n°] 

NO 
e 
a 
EA 
ul 
o 
o 
[o] 
o 
[e] 


BATDET VREF 


[15] BAT. TEMP. ADC BAT: DET 


[16] SENSE P 


GAUGE |BAT-DET 


DCDC Design O 5-5 


| 


de me A Lori P 
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DCDC Design | © a 


SPREADTRUM 


DCDC's GND pins must use more than 12 blind Vias and 6 buried Vias to the main GND Plane 
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PCB Trace Width Design PIRNES 


Calculate the DC resistance of the trace can using the formula: 
p : the copper electrical resistivity 


L: trace length L 
W: trace width R= Py H 
H: trace copper thickness di 


A common rule is 1mm width trace corresponding to 1A current. 
The VDDARM trace width must not less than 2mm, VDDCORE trace width must not less 1.5mm 


e.g. For 6 Layers 


The trace is on 
the adjacent 
should be grt 


The trace is on La 
the adjacent 
should be gr 
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Vias Consideration O kan 


» Calculate the minimum number of vias require to carry the current . 
Typical blind via(0.1/0.25mm) and buried via(0.25/0.45mm) can be calculated 
according to 200mA/via and 400mA/via, 
the vddcore maximum current is about 2A, the vddarm maximum current is about 2A. 


»The blind and buried vias should be uniform distribution, the proportion may be 1:2 


Bad: vias too few Bad: vias too intensive Good 


»In order to reduce vias ESL,GND vias should be placed as close to power vias as possible, 
the number of GND vias should equal to power vias at least 
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ee DREF 


> Decoupling capaćitors must be place as close to power pins as possible 
> [tis the optimal to place some decoupling capacitors to backside power pins 


> The decoupling capacitors include at least a 22uF,a 10uf,a 2.2uF and multiple 0.1uF 
capacitors 


> The distance between the decoupling capacitors and power pins must less than 5.2mm 
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Decoupling Capacitors Layout | Ka 


Each capacitor terminal must be connected to main GND plane using vias directly, dont share 
the vias. The power vias should be close to GND vias to reduce the loop inductance. 


wO Plane y7 Plane 


Good Bad 


SC9820A chip GND pins must connect to main GND plane with vias, the number of vias is not less 20 
blind vias and 10 buried vias 
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System Impedance Profile 


Z(Ohm) 


Z(Ohm) 


VDDCORE Z 


n VDDARM Z R 
10 19 
10" 10" A 
[3 
< 
o) 
N 
107 107 
3 -3 
10 p 
10° 10° 10" 10° 10' o” 10° 10° 10" 10° 10' o” 
MHz MHz 
blue line is the current impedance blue line is the current impedance 
red line is target impedance red line is target impedance 
BB VDDMEM Z B MEM VDDMEM Z 
10° 10 
10" 10" 
[3 
< 
a. 
N 
107 107 
-3 -3 
10 10 
10 10° 10" 10° 10' 10° 10° 10° 10" 10° 10' 10° 


MHz 
blue line is the current impedance 
red line is target impedance 
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MHz 
blue line is the current impedance 
red line is target impedance 


SC9820A: LPDDR3 Ball List 


Signal Name Type 
EMDGI0:31] /O 
EMDQM[0:3] O 


EMDQS[O:3/EMDQSN[O VO 
73] 


EMA[O:9] O 
EMCKE[0:1/EMCSN[0:1] O 
EMCLKDP/EMCLKDM O 


VDDMEM Power 


VREFDQ, VREFCA Power 
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Number 
32 

4 

8 


LE: 
SPREADTR 
Description Grouping 
Bi-directional data bus 

Output Data Mask DQ 
Data Strobe(Bi- 

directional ‚Differential) 

Command/Address output 

Clock Enable/Chip Select CA 
Output Clock(Differential) 

Provide IO power For LPDDR3 

Interface POWER 


Provide reference Power For 
LPDDR3 
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nr 


The MCP should be placed close to SC9820A as possible, the distance between them should 
less than 2mm. The SC2723G2 location can be adjusted, but please close to SC9820A. 
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Common PCB Design Guidelines For LPDDR3 Ei ae 


SPREADTRUM 


LPDDR3 Common layout rule 

1. Stripline is strongly recommended 

2. Bellow SC9820A the route can follow 3mil/3mil rule, out of SC9820A , 
line spacing as far as possible 

3. Adjacent layer signals don’t overlap, orthogonality or interleave is preferred 

4. Keep the same and solid reference plane above and below signals, the GND plane is preferred. 
Short the thickness between the signal and reference plane is preferred. 

5. Short the length of the trace is preferred 


L1:GND 
We ag We en a la, a ln, We alle a ROPA, WW OW, We a 


L2:Signal mm ca am cm EX 
L3:Power and Signal 


| 
| 


e arara rara ra orare opa ra rara rara» 
L4: Signal MEM 
L5: Power 


L6: GND 


DQ EECA E Power E GND 


L1:GND 


L2:Signal 
L3:Power and Signal 


> 


> 


L4: Signal 
L5: GND 


| 


NN > 


L6: Signal 
L7: Power 
L8: GND 


En D om C/A EN Power EH GND 
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PCB Design Guidelines For DO/ DOS 


( | DDR unit refer to SPRD'S SPM 


DQ and DQS can be divided into four Bytes 


Byte0 DQ[0:7]. DQMO, DQSO, DQSNO 
Bytei DQ[8:15]. DQM1, DQS1, DASNI 
Byte2 DQ[16:23]. DQM2, DQS2. DQSN2 
Byte3 DQ[24:31]. DQM3, DQS3. DQSN3 


Route requirement 

1. DQ signals don't be equal treatment 

2, DQS and DQSN: 

keep the length difference within +/-1mm, 

keep the traces symmetric 

keep the distance of space between differential pairs constant over the 
entire length of the traces 

Assign the GND around the differential pairs 

3, Assign all DQ,DQS,DQM on layer2 in whatever stack-up structure, 

keep the Layer1 and layer 3 GND plane. 

4.In order to make between SC9820A and MEM GND Pathway is better, 

The SC9820ASA1, B2, El, H1. H4. M1, M4, T1. AD1, All, 

J5, K5, N6, AC4, ADA pins should be connected to main GND 

directly , meanwhile connect to layer 1 GND plane in order to reduce 

the loop inductance ; 
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PCB Design Guidelines For CA 


PCB Design Guidelines for CA 


1. Keep the same length of the CA traces, 
the length variation must be kept within +/-3mm; 


2. EMCLKDP/EMCLKDM: 
comply with the differential route rule, 
the length difference is no more than +/-0.5mm 
keep the GND traces or plane around them; 


3. Assign the CA signals on Layer3 or Layer4 to 
all stack-up structure. 
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. 97 


1; 


3. 


PCB Design Guidelines For Power Plane 


Power plane for VDDMEM is mandatory. 
the plane must cover all LPDDR3 signals 
and SC9820A’s P10 . N10. M10. Lil, 
L10, T10, Y10, W11. R10. V10. U10 
pins 


Power vias and GND vias must be 
rectangular distribution, the proportion is at 
least 1:1, the GND vias must closeto power 
vias in order to reduce loop inductance 


At least use 10 blind vias and 6 buried vias 
to connect power plane to SC9820A5 P10 , 
N10. M10. Lil, L10. T10. Y14, «VN. 

R10. V10. U10 pins 
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PCB Design Guidelines For Power Plane 


DIENES 


SPREADTRUM 


Keep a whole GND plane below or above the power plane, the distance between this 
two planes should be as short as possible. The recommended stack-up as follows: 


Layer 


Thickness(um) Scenario | Scenario Il Layer Thickness(um) Scenario | Scenario | 
30 Signal Signal L1 30 Signal Signal 
72 72 
30 Signal Signal 30 Signal Signal 
78 
17 GND GND 
200 
17 Signal Signal 
72 
17 GND GND 
200 
17 Power Signal 
78 
30 Signal Power 
72 
30 GND GND 

Not 
Good 
Good 
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PCB Design Guidelines For LPDDR3 PDN 


1. Green trace width must be no less than 1mm; 


2. Cde is key decoupling capacitors: 
the capacitors combination at least is one 10uF, one 2.2uF,four 0.1uF 


1) Dual-side placement: 


Strong recommend to place two 0.1uF capacitors back-side SC9820A power pins, two 0.1uF 
capacitors between SC9820A and LPDDR3. 


2) Single-side placement: 


at least place two 0.1uF capacitors between SC9820A and LPDDR3, the other capacitors 
loacate around the power plane 
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PCB Design Guidelines For LPDDR3 PDN | ka H 


Each capacitor terminal must be connected to power plane and GND plane by vias directly. 
Don't share vias. The GND vias should be as close to the corresponding power vias as 
possible. 


| GND Plane | 


© 
GND Plane 


Good Bad 


www.spreadtrum.com 41 


2015/4/13 


PCB Design Guidelines For EMMC O kun 


SC9820A EMMC can operate in DDR mode that clock frequency support up to 50MHz 
The PCB design requirements as follows: 

1. EMMC_CLK must be shielded by GND, far away the emmc_data[0:7]. 

2. Below or above the emmc bus must be a whole reference plane. 


3. EMCC VDDI bypass capacitors must close to VDDI pin as possibly 
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RF Design Guide 1/15 Fie Wi fa 


j | H EEN d © Differential RX components 
B ps EL ... = | should be placed close to SR3592 
close to SR3592 : | ain v. 


2.RF TX and RX traces 


need to impedance 
control 
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RF Design Guide 2/15 


Put matching components close 
to PA output Pins 
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RF Design Guide 3/15 © Ka 


SPREADTRUM 


Put matching components | [f iiie “ffs BE | Put matching components 
close to TX saw filters’ cw oe j d— Go close to TX saw filters’ 
pin a m teg adi pin 
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et 


TDS TX SAW and ma 
components clos 
SR3592 


RF Design Guide 5/15 


Notice: 
Single end RX 50 ohm 
routing(microstrip) 


x jj 


P 
p 
& 
E 
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RF Design Guide 7/15 


Y ML Ai: 


x IQ traces should be 
A protected by AA 


EPEE T 
d 


routed with differ 


MAN 
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RF Design Guide 8/15 
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METTRA, 


om 


lU 


O 
O A 
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XO PXO N, REF1 OUT, 
REF2 OUT and REF3 OUT are 
26M CLK , the traces should be 
protected by ground. 


( Riis te 


puri | T 2 


Inner layer4 


Inner layer2 
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RF Design Guide 10/15 


Add enough ground vias 
at the ground pin of these 


decoupling capacitors. 


The capacitors of the 
DECOUPLESs' should 
close to SR3592. 
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RF Design Guide 11/15 


TETE T i nym Place 24 blind GN 
| | LE i C buried GND V 


Place 4 blind Vias an : 
Vias on pow 
when chang 
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RF Design Guide 12/15 


NT 


= 
E 
y 
3 


voltage drop 


www.spreadtrum.com .55 


2015/4/13 


RF Design Guide 13/15 0 Kach 


> 


N DR 26M Texo : 

Pet (Am ae re please keep out the GND shape 
EA NA arcuate 13: for surface layer and inner layers. 

qu N Ua K t more inner layers as 
ee NS j 
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= RF AFCOUT should be well shielded with GND 


O1 
N 


2015/4/13 


et 


APC_PA should be well shielded with GND 


ee co NE 
5 
B L: 

| c 

ex 
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WCN/WIFI/BT Power Trace 1/2 (yee 


SPREADTRUM 


v Make star connection for VDD_1V6, de-coupling 
cap should be placed close to DVDD16_AFE / 
AVDD16_AFE /AVDD16_TRX_ISM/AVDD16_FM 


respectively. A 
De-couple Cap should 
be placed close to chip . 


The de-couple cap of AVDD33 PA 
/AVDD13 AFE/DVDD11 AFE be should be placed close 
to chip. The trace of AVDD33 PA should be wider than ee U 
20mil. More than 2VIAs when ADD33 PA power trace — PS amm 
change layer. -— 


v Keep DVDD16_AFE / AVDD16 AFE DTA Ri. 
/AVDD16 TRX ISM/AVDD16 FM far away from noisy P biku 
traces e.g. AVDD33 PA 3.3V, SDIO bus, switching 
power supply, clock, and antenna control signals. 
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WCN/WIFI/BT Power Trace 2/2 


2.4GHz RF traces(BT/WIFI_RF) on top layer with 
well-controlled 50ohm line, avoid transition between 
layers 


Y Keep matching components should be 


close to SC2341B for short. id 


Y The 2.4GHz filter matching components 
must be placed close to filter for short and 
its GND pad shall connect to main ground 
by GND-via directly. 


v Try to minimize the routing traces and 
keeps the integrity of ground plane as 
possible for SC2341B . 


Y Keep RF trace away from voltage and 
high speed, traces and vias, 
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WCN/TCXO Layout Guidelines(1/3) O a 


> Since GPS clock quality is much more critical than of BT/WIFI, TCXO layout should pay more 


attention .The ppb/s level frequency drift will cause GPS performance degrade. 


> The main threat on GPS clock are thermal transient from heat source and other clock signal on PCB , all 
active chipsets are heat source and should be far away from TCXO in any direction including TCXO 


backside. 
Y Heat source with on/off or high/low current difference over 100mA is 1st took care 
v Main PA such as 2G/3G/LTE PA 


v Heat source with on/off or high/low current difference smaller than 100mA is 2nd took care 
> GPS clock quality is critical on field trial when GPS is under weak signal 


Need to specially take care by PCB layout rule 
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WCN/TCXO Layout Guidelines(2/3) O a 


should be keep out except the farest layer. 

> Al active chipsets are heat source and should be far away 
from TCXO in any direction including TCXO backside. 

> The green frame around TCXO is PCB forbidden area for 
L1 to Ln-1. n is PCB total layer No. 

GND clearance suggestions are shown as right. 


Avoid other signal traces passing TCXO forbidden area. 


SC2341B 


TCXO should be in the shielding cover. 


V V V Vv 


Route TCXO clock trace with well GND shielding as possible. 
> Use 4-10mil trace to connect TCXO GND pad and then using 
4-10 mil trace connect to GND layer with less heat. 


> TCXO PCB footprint with 4 pads is better than that with 6 


pads for thermal isolation consideration. 
> GPS clock quality is critical on field trial when GPS is under 
weak signal, Need to specially take care by PCB layout rule. 
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TCXO Layout Guidelines(3/3) [ys 


TCXO is placed on Lt and L3/L5 are main ground. L1 
Ll: Keep out area for TCXO , GND clearance >=2mm 


L2: Keep out 


L3: Keep out 

L4: Keep out L3 
L5: GND for TCXO use 10mil trace 

L6: Keep out 

L7: don’ t connect gnd hole to end from L2-L7 


L5 
L8: No heat source placed 


L7 
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WCN/GPS Layout Guide E RULES 


SPREADTAUN 


Y If ext.LNA is used, the LNA should be placed 
close to GPS Antenna for short(when dual ON 


antenna are used). a MA enne d 


Y Keep the RF traces as short as possible. ¡IRAN deg 


Y All GPS RF trace need to do 50 ohm | nn 
impedance control and well GND shielding. 5 


Y GPS RF traces near WiFi/BT and other digital | ^| | >q M. M ie 


/RF/Noise power traces are forbidden. [11 4L. en 


Place input matching 
components close to 

SC2341B GPS RF input 
pin 


WCN/FM Layout guide [35525 


Keep TVS and bead 
components are placed 
close to Jack. 


Place input matching components 
close to SR2341B FM HF input pin 


a 


( 


All FM RF trace needs to do 50ohm impedance control and well GND 


shielding, away from power trace and noisy trace. 


SC2341B Summary | © A 


The higher percentage design rules realization, the better 
performance will realize! 
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a 


Ato D Signal Traces can completed k 
CLK_32K from other signals far a 


2015/4/13 


RTC 


2015/4/13 


RTC PCB Layout Rule: 

1.Crystal must be closed to SC2723G2; 
2.The trace length of OSC32KI, OSC32K' 
3.Crystal related pins and traces must 
layer must be complete ground. 
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DCDCARM 3000 22 [ON Quad cortex-A7+L1/L2 cache | 
DCDCCORE [0.6-3.7: default 105 | 2000 | 068-22 | >> _ JON DUAL GPU:CP circuit | 
DCDCMEM [0.6-3.7; default 1.2 | 800 | 1-22 | 0 JON DRAM power ` ` 
DCDCLDO (06-37. defautt22 | 800 | 122 [10 ^ (ON [iternalLDOinputpower | 
DCDCRF [0.6-3.7; default 15 "| — 300 | 1-22 | 47 (ON [rransceierti5Vpower ` | 
DCDCCON 300 
DCDCWPA 637 700 
DDCAMA 33 D | 1 = [OFF camera analog power | 
VDDCAMMOT 8-33 D 1] 1 OFF NA (FF Camera) | 
DDSIMO 833 
.8-3.3 SIM1 power 

VDDSIM2 200 GREENEye power 
VDDEMMCCORE 300 EMMC core power 

VDDSDCORE 300 SD card power 

VDDSDIO 100 N 

VDD28 200 102power G-sensor,AM/P- 
VBATBK 10 Backup power 

VDDVIBR 200 Vibrator power 

VDDKPLED 50 

VDDWIFIPA 500 

VDD_DCXO 50 


AVDD28 .8-3.3; default 2.8 


o 


co 


N 


00 


[9] A =| =| =| = 
m 


sch 
m 


7 7 m5 
nn n| 1151717 
e < 


_ 
- 
o 
nu 
SP] 


WIFI PA power 

[ON _[VDD_DCXO | 

D SS |] 1 [on 28m APC/AFC DAC power | 

VDDUSB 8-33 LEE [USB PHY power 
VDDAO .9/3.1/3.2/3.3 lO Y OFF  jaudoPGApower | 
VDDVB 0 III OFF VBC power | 

AVDDPA -913.113.213.3 D |] 47 ____JOFF  —  Jintemalaudio PApower | 
DDCAMIO 1218 — [| 20 |  Á J | ^1 Jor  — —JjCameralo power 

AVDDAMP ETS | | — | +1 — Jor class G power 

VDD18 [12-18, defaut18 | 20 — | — | — 1 | [Digital IO power or other devices | 

VDDCAMD pares — 0[ 150 | —— [| ^1 OFF  |Cameracorepower | 

VDDGENO |12-18; defaut18 | 200 | — ^ | ^ 1 JON ` [28nmMPILVDSPLL power — | 

VDDGEN1 |12-18; defaut18 | —100 | —  — | — 1 fon —  |EMMCIOpowr —  — | 

VDDRFO |1.2-1.8; default 1.8 | 200 | 1 JON |40nmtransceiver 1.8V/TCXO | 

MICBIAS 2225127550 | 2 | 
UXMICBIAS 2/2 5/2 753.0 
EAD MICBIAS 2/2 5/2. T5/3.0 


à b. BEE 


BATDET_VREF 
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any 


i 


[DCDCARM | 
|DCDCCORE | 
|DCDCMEM | 
|DCDCLDO | 
|DCDCRF | 
|DCDCCON | 
|DCDCWPA | 
|VDDCAMMOT | 
|VDDSIMT |] 
VDDSIM2 >) 
|VDDEMMCCORE | 
|VDDSDCORE | 
IVDDSDIO | 
[VDD28 | 
VBATBK | 
VODVIBR_ | 
VDDKPLED D 
[VDDWIFIPA | 
|VDD DCXO | 
JAVDD28 ,_ | 
IVDDUSB | 
|AVDDAMP | 
[VOD18 x 
|VDDCAMD | 
|VDDGENO © | 
|VDDGEN1 | 
IVDDRFO | 
|MCBIAS | 


= 
co 


Power 
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( PETES 


SPREAD 


The power should route in star-lines 

VBAT traces of BB should through ESD devices to the Battery 
connector 

> 1A current should route 1 mm.1 through via:500mA 


> 
> 


Width: 2mm 
PMU 


VBAT 


Connector 


RF PA 
Width:2mm 
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et 


> Bypass capacitors should be placed close to the Baseband chip 


> The GND pin of bypass capacitors should be connected to main ground plane 


VBATD PINS | VBATA PINS | | VBATPA PINS 


VBATAUD PIN 
H VBATCG PIN 


2015/4/13 


At least have one capacitor (> 4.7uf ) 
must close to VBTADRV Pins of PMU Chip 


VBATDRV 


To PMU:Width(2mm) 


VBATD 
VBATA 
VBAT VBATPA 
Connector 


VBATCG 


Width:2mm 


.74 


Back Light Driver for 1 line 8 LEDs In Series 


2. Blind vias : 2 
Buried vias : 1 
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Audio 1/13 PETES 


p 


e 
e 


| 


2.Audio traces should be protected 


www.spreadtrum.com E 
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Audio 2/13 © aut 


The Capacitors of 
MICBIAS,AUXMICBIAS, HEADMICBIAS 
, VCOM,VCMI and Charge Pump 
should be close to power pins. 
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Audio 3/13 


1.The MICBIAS,AUXMICBIAS, HEADMICBI 
trace width should be 20 | 
2. The MICBIAS,AUXMICI 
trace should be prote 
3.The VCOM trace 
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RÉ 


SPREADTRU 


E go p | 

eR ni u em if EH x 

A Va Ta We Y ln 2 
ALG [ O CL] I 5 
um WE ZA NDS B Ä H md 


m m E $ The receiver traces: 
> (EARP/N) width should be 0.15mm 
EN 
| e F a 1 am. 
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Audio 5/13 © Ka 


NASEN 
D 


Close to SC2723G2 


1.The trace (PA_OUTP/N) 
width should be at least 0.5mm. 
2. Blind vias : 2 

Buried vias : 1 


imm |_| 


| Za m 


2015/4/13 www.spreadtrum.com .81 


Ta KE 


ce a IN. 
en ren Y Goo a 


CES D 


1 are stereo signal, not differential, 
should be protected alone , the trace width should be 
0.15mm. 


ze are stereo signal, not differential pair, 
should be protected alone. 
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nr 


1K resistors of MIC ‚AU 


Headmic must close to ` 


„EISI A A 
V y 
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O a 


l 
À 

ee || 
| C eam 


z^ [111 
, tt] fo) 


il d I : 
LINT 0 "ul 
) i^ 4 TIT 
T^ A X E) TT e A 
1 í | | | l trace width should be > 0 
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et 


1.The Capacitor components shou 
placed close to MIC. 
2.Auxmic is the same with 
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( PENE 


SPREAD 


The ESD and Filter component 
EARPHONE should be close 


© 
(op) 
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et 


> HEAD P L /R and AMPG VCOM :the trace width should be more than 0.15mm; 


» Routing rule : 
1. AMPG VCOM should be routing between HEAD P Land HEAD P R 
2. HEAD P Land HEAD P RH should be protected by the ground all around 


PCB design : 


— we GND 
— — ër, HEAD DRO L 6mil 

— wwe v GND 
GARE AMPG COM mil MESA 
—— ——— ND 
m HEAD_DRO_R 6mil 


se SND 


PCB design : 


—— GND 


— HEAD DRO L 6mil Better 
— AMPG-VCOM 6mil 


— HEAD DRO R6M i 


mn, CND 
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Audio 12/13 


Close to Jac Ear Jack uipport: 
[2] awe VCOM PD — 
= 


T 


The Ground Pins of TVS, Cap and Bead 
should be connected together then to main 


Ground directly 
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Audio 13/13 | © KE 


PIN KB VREFN Firstffo C0207 s = =- |i 
Then to main GND: A “7 I — | connected to main GND plane b 


vias directly » 
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Thermal1/6 


[pps 


Main tl al sot 
PMU, Charger IC. 


: PA, Processor, 


nts: Crystal, Battery. 


PMU Crystal 


PMU 
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Thermal2/6 


1, Vias material is very important. Solid copper:is 
better than paste. 


Stacked vias are better than staggered vias. 


Stacked vias staggered vias 
E ARPES CS | 


2, Vias should go to a large radiating plane for 


better heat dissipation spreadly for BB. 


3, Vias in the PA ground pad are very important. 
Use as many as you can. Stacked vias to the 


ground pad is best. 


Vias in the PA ground pad 
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Thermal3/6 m (FEF 


For main heating source(BB and PA) , connect all GND balls instead of non- 


connect, helps to lower component temperature. 


GND Balls Non-Connected GND Balls Connected 
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Thermal4/6 


Ps O” 


Charging IC . S | LA 
1. Linear Charging IC's efficiency is lower. than swith Charging, which means 
Linear Charging IC will generate great. thermal power with big current charging. 
When 5V-0.7mA is chosen, thermal power is about 1W, while 5V-1A is chosen, 
thermal power would be 1. ans 


2, When linear lien Ic chosen, big copper nt for heating spreading is 
highly required. u y 


TCXO e 


1, TCXO require stable working. condition, highly sensitive to thermal source. 
Which will cause clock output: unstable, keep 3mm away from any heating source . 


2. To guarantee TCXO performance, keep GND 0. zu n away from TCXO. 


d À 


U 
WWW. spreadtrum.com.: 


Ke 
PE. Ar 


Thermal5/6 (FEF 
Thermal Interface material Housing 


1, Thermal Interface Material TIM) is ye uma. 
aways used between IC and Shielding, 

which could greatly improve IC thermal 

condition. Housing 


2, For main heating source(BB & PA), 
TIM is highly required to input:for d 
thermal safety insurance. mC 
Antenna Graphite | ^ Housing 


Graphite sheet attachment 3 
1. Graphite has high thermal X um. 
conductivity at in-plan derection, up to 
1800W/( CM) better than any metal: 
2, Graphite has good electrical 


performance, be mind to keep at least 
3mm away-from antenna. d 


Antenna Graphite Housing 


Shielding Case CPU or PA TIM LCD Frame 


PCB 
Cover 
. 95 


Graphite 


Thermal6/6 © Ets 
PCB Thermal sensor Housing 


1, Thermistor placed on PCB is used for A 
thermal proction algrithm, which need to BA č RNA 7 S TN 
keep 10mm away from heating source. 


2, The PCB thermistor on battery is used 
to protect battery. 


For the Thermal protection algrithm, PLS 


refer to Doc. (Spreadtrum Thermal 
Control Guide} 
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[pps 


VBATSENSE and ISENSE must 
be routed differential 


m 
e 
14 4 E SE 
s 912 
8 
El ~a] |e 
S DÄ £ 
2 í a6 
e a“. 
: CAN 
a 
SENSE a ian 
Se D q eo Ad —e — O > 
resistor . 
. "en " 
age a a El 
ER < 


D 
H 
D 


mme. SENSE Resistor should be 


1 


dc M placed near BAT connector 


"VBATSÉNSE: ". > 
"SENSE 


eo" 0: OA A A WEEK WW e 
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| © Katz 
NX 


/ 7 


1. VBATSENSE and ISENSE must be 


2. The traces should be protec by 


Others/CHARGE 


Main path Power trace width 2 1mm for main charging path 


4 should afford 1A current 


| ¡=== + 
VBAT. SENSE 


es 


E 
e 
ele? 


PNP needs big copper for heat dissipation 


BAT CON 


. 100 
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Components 
Battery 


The trace routed in m 
routed in differential si 
trace width:0.1mm. 


The traces of SENSE P/N 
protected by ground 
differential signals. 
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Others/Ground © ka: A 


In chip , Keep enough Ground path in ground layer 
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> USB signals should be routed as differential 
signal, and protected by the ground all around. 


> USB traces should first cross the ESD component 
‚meanwhile the ground pin of the ESD 
component should vias to the main ground 


> USB traces should be controlled with. DIFF 
90ohm impedance. 


> USB traces should be away from the Inductance 
y Crystal, RF Antenna device 


preadtrum.com EES 
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Others/SIM CARD [3 RH 


SPREADTRUM 


SIM CLK should be well shielded with GND signal 
Route SIM DA signal far away from high freguency signal or RF signal 


Place SIM CARD far away from antenna or other RF interface source 


AIS TM CLK CND signal 
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Others/SDIO 


To prevent SDO_CLKO overshoot, R2100 close to BB 


Route all SDIO signals together in inner layer, keep away from other signals 


SDO CLKO should be shielding with GND 


The trace width of VDD SDCORE : at least 0.3mm 


(VSD) 


SDIO 0 


SDO_CLKO/GPIO153 


SDO_CMD/GPIO150 


SDO_D[2]/GPIO149 A 


SDO_D[3]/GPIO148 


SDO_D[0]/GPIO151 A 


SDO CMD 


SDO, D[1]/GPIO152 a 


SDO_DO 


SDO_D1 


SDO D2 
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SDO D3 
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Others/MIPI LCM O Ka 


SPREADTRUM 


ET EPR EG” 
i a 2 SR: 51 el | 
Te a ED 
U) 
DM 


NS 


eceso: 
ee 
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( PETES 


SPREAD 


Others/CTP (FEF 


14107 


Placing TVS4100 near 
CTP con is 
recommend 


www. S pre Mee 


ye iis B 


SPREAD 


The calibration resistor of CSI should 
close to BB. 


eee 
LE 2) 


4606060000000 
606000000000 
90000000000 


* 
0606 0:9 9990699 


9 0990009009000 
— 9000000000 
9 90000000900 

9 0000900900 


0009 00:00 


©... 9999 9999 


.......... 
+ ¢ 9 999 999 99 + 
*9999999? 999 99 4060600000000 


CADA AAA ADA AAA DAS AA 0000100099090 


ee oo oo oo 006.00 4. eg 


+ 
ee o 


Others/Camera 


: e 

=F 
: "Rsro CH 

Ser CH 


bwon CH 


— RFFE_SDAG/GPIO37 


- ; 
MPCLK/CLK -CPO -DSP/GPIO 


MCLK should be protected by the ground around 
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Others/Camera © FEB“ 


SPREADTRUM 


12C0 spa < 


LCM_RSTN < 


LCM FMARK [> 


Others/Camera [3 RYE 


z MIPI CSI clk/data are differential pairs. 


—  MIPI differential lines should be routed as 1000hm impedance. 
—  MIPI traces must be shielded by GND in PCB layout. 


— The traces should be the same length, in lane <0.5mm ; lane to lane <2mm; lane to clk 2mm 
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10 


[pps 


To improve the signal integrity L2 under the camera connector should be GND. 


" J sadá 


m 


REE 


SPREAD 


et 


All of SCL signals must be shielding with GND 


" D EBEN. - ov PEDE | KÉ Des 
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Others/VIBRATOR PIENET 


The trace’width of VIB_CTRL : at least 0.2mm 
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> Avoid routing long traces at the surface layers without shielding case. 
»  Thetraces should firstly connect to the ESD components ,then to the signal PAD. 
> The ground pins of ESD components should have vias to main ground layer 


Lip 


I 
ER 
i 
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pns 
Thank You! 
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